INTRODUCTION
Streptococcus mutans has been implicated as one of the major etiological factor of dental caries. [1, 2] Tooth surfaces colonized with S. mutans are at a higher risk for developing caries. [3] In populations with a relatively high caries experience, a positive association between salivary levels of S. mutans and dental caries experience have been reported. [4, 5] Individuals with high levels of S. mutans also develop more coronal and root caries in temporary and permanent restorations than do individuals in the same population with lower concentration of S. mutans. [6, 7] Salivary levels of S. mutans are directly related to the number of tooth Correlation between the salivary Streptococcus mutans levels and dental caries experience in adult population of Chandigarh, India these data point to the following: Gingival recession, lowered saliva secretion, motor function of the masticatory system, wearing a dental prosthesis, poor oral hygiene, and inordinate dental examination. [17] Thus, more information is needed regarding the distribution of S. mutans and correlation of levels of S. mutans with caries in adults. The present study was planned in adult population of Chandigarh, India (i) to determine the S. mutans levels in their stimulated saliva and (ii) to correlate the dental caries in these individuals with their S. mutans titers separately in both the males and females.
MATERIALS AND METHODS
The present study was conducted in the Department of Pedodontics and Preventive Dentistry at Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh. The study protocol was approved by the ethics committee of PGIMER, Chandigarh. A written informed consent was obtained from the selected participants.
Study participants
Households of the study subjects residing in different sectors of Chandigarh were visited by the main author. Individuals aged between 25-35 years were short listed and explained the purpose of the study. The sample size necessary for the study was calculated on the basis of prevalence of dental caries in adults which was obtained on the basis of pilot study conducted on 50 subjects and consulting a statistician. The inclusion criteria were that the participants were dentate, had not suffered from any systemic debilitating disease and were not taking or had taken antibiotics in the last 3 months. The individuals undergoing orthodontic treatment, with dentures, crowns or bridges were not included in the study. The willing participants were thus randomly selected so as to make a study group of 200 adults with equal number of females and males.
The selected individuals were instructed not to eat/drink, brush their teeth, use a mouth wash, or smoke 1 h prior to their appointment. The households were revisited by the author (PP) at the appointed time and recording of dental caries and collection of saliva sample was carried out. Prior to the start of the study the recorder (PP) was trained by repeated sessions of calibration carried out in the department of the institute.
Recording of dental caries
The DMFT recording was done by a single calibrated examiner using mouth mirror and probe, with the participant seated on an ordinary chair in natural day light, facing away from direct sunlight.
Møller's index [18] for dental caries recordings was used to record DMFT and DMFS as it records the initial carious lesions and initiation of dental caries is associated with the presence of S. mutans. Recordings were made on the Unilever dental proforma using standardized Hu-Friedy dental probes with a tip diameter of 45 microns so that any remineralization is not disturbed that could have happened with a finer tip probe, i.e., 18 µm, as used by I. J. Moller.
Estimation of salivary levels of S. mutans
Subsequently, in the same sitting, the salivary sample collection for the estimation of levels of S. mutans was carried out, using a commercially available kit, Dentocult SM (Orion Diagnostica Co. Ltd, Helsinki, Finland) introduced by Jensen and Bratthall. [19] Each participant was given a paraffin pellet (provided in the kit), to be chewed upon for 1 min, and was instructed to swallow the stimulated saliva after the removal of the pellet. A Dentocult SM-Strip was rotated ten times on the participant's tongue and was withdrawn gently with the teeth apart and lips closed to obtain a thin layer of saliva on the strip. This act was rehearsed in each individual before the actual procedure. The contaminated strip was immediately transferred into a glass vial containing the MSB agar medium which contained mitis salivarius agar with sucrose, bacitracin, and potassium tellurite.
The vials containing Dentocult SM strips were coded and were transported within an hour of collection to the laboratory in an upright position, by placing them in their original boxes. In the laboratory the vials were given another code by one of the authors, in order to make it a blind study. The screw cap of the vials was opened by quarter of a turn so as to release any gas which could form during incubation. The vials were incubated at 37° centigrade for 48 h.
After incubation the strips were carefully removed from the vials with the help of tweezers and air dried. The colony density on the strips was compared with the standard interpretation chart (provided by the manufacturer in the kit) and the grading of the strips was done as score 0, 1, 2, or 3 by observing them with the naked eye. Strip mutans score 0 depicts <10 4 CFU/ml, score 1 corresponds to <10
5 CFU/ml, Score 2 refers to 10
6 CFU/ml, and Score 3 indicates >10 6 CFU/ml. The formula of ''when in doubt, score less'' was followed, in doubtful cases one score lower than the observed score was recorded to ensure standardization. After the recording, the strips were packed in plastic bags and sent for incineration.
Statistical analysis
The recorded data were transferred to an MS-excel sheet and statistical analysis was carried out using Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, version 13.0 for Windows). The data were statistically analyzed using ANOVA test. Dental caries experience was correlated with S. mutans levels using Pearson's correlation coefficient. All statistical tests were two-sided and performed at a significance level of 0.05.
RESULTS
The frequency distribution of S. mutans in 200 adults, separately in females and males is presented in Tables 1-3 , respectively. Out of a total of 200 participants, 174 (87%) had S. mutans titers equivalent to score 1, 2, and 3. The highest number of individuals (80) had score 2, followed by Score 1 (34) and score 3 (38). The proportion of individuals with S. mutans score of 0 was least (26) . The prevalence of S. mutans was significantly higher in females (92%) than in males (82%).
The salivary levels of S. mutans of the adults were related to their DMFT/S scores. It was found that overall DMFT/S was lower when the levels of S. mutans was less and increased with the increase in bacterial titers. From score 1 to 2, the increase in the dental caries was not so marked, whereas there was statistically significant increase of decayed teeth/surfaces as the titers increased to score 3. This correlation was statistically highly significant in males with figures as 8.73 decayed surfaces at score 2 rising to 17.38 at score 3.
In males, the difference in the mean DMFT/S between scores 0 and 3 was found to be statistically significant at 5% level [ Table 2 ]. In females also a similar increase was seen, except from score 1 to 2, where there was a marginal decrease of 1 DMFS. The mean of DMFT was higher among females (4.74) than in the males (3.85) in the present study. In females, the difference between the groups was found to be statistically not significant (P > 0.5) [ Table 3 ].
DISCUSSION
Oral disease is a major public health problem due to the high prevalence in all regions of the world and the greatest impact on the socially marginalized populations. Therefore, the evaluation of caries risk is most important. It gives an opportunity to improve hygiene, diet, and implement preventive measures in an exposed population. [20] Some authors compared the results of Strip mutans method with that of conventional MSB plating method and reported a highly significant correlation between the two (contingency coefficient = 0.76). [19] They also compared the number of S. mutans colony forming units per ml of saliva (CFU/ml) obtained on two consecutive occasions by using strip mutans method and observed a contingency coefficient of 0.80 thereby establishing reliability of the method. [19] In the present study the decayed component comprised 99.04% of DMFT. It may be of significance to know that in the DMFT/S components, the filled component was only 0.96% depicting a total neglect of dental restorative care which is in accordance with a study in Sweden. [17] On the other hand, this factor of untreated carious lesions is advantageous as it does not mask the cumulative effect of correlation of the S. mutans titers with the spread of dental caries.
The results are in accordance with the studies conducted by some other authors who reported a positive correlation between the concentration of mutans streptococci in saliva and dental caries. [9, 14] Individuals with lower concentrations showed a significantly lower mean number of decayed surfaces compared with the individuals with higher concentrations of mutans streptococci in their saliva. [21] Results of a recent study conducted in Japan showed that high levels of mutans streptococci (MS) correlated with the onset of primary and secondary caries, with odds ratios of 2.34 and 2.22, respectively. [22] According to some other study reports, levels of MS were not associated with high caries experience which is contradictory to the results of the present study. [23, 24] Considering the relation between DMFT and gender, the mean of DMFT was higher among females than in the males in the present study. When dental caries rates were reported by gender in the dental literature, females were found to exhibit typically higher prevalence rates than males. This finding is generally true for diverse cultures and for a wide range of chronological periods. [25] [26] [27] A high caries rate in females can be attributed to frequent snacking and hormonal imbalance during events such as puberty, menstruation, and pregnancy. [27] A cross-sectional study design was used in the present study to determine the correlation between S. mutans and dental caries experience like several other studies. But a single saliva sample would record the microbial counts at one particular point of time and its well understood that dental caries develops over a considerable period of time, during which bacterial counts would fluctuate in response to the changing oral environment. [28] 
CONCLUSION
Longitudinal studies, where microbial samples are taken at regular intervals would help to study the variation in counts of microorganisms. However, the results of this study will add to the existing data on the gender differences in caries, which can be used for planning preventive programs in adults, to reduce the reservoir of S. mutans and hence prevent its transmission to the infants and adults.
